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, . , 1
$\Omega:=\{x\in \mathbb{R};x>0\}$ . $\Omega$
$\mathbb{R}_{+}$ $x\vdash+tx(x\in\Omega, t\in \mathbb{R}_{+})$
. $\Omega$ $x_{+}^{\alpha-1}(\alpha\in \mathbb{C})$






$\langle R_{\alpha}, \phi\rangle:=\frac{1}{\Gamma(\alpha)}\int_{0}^{\infty}\emptyset(x)_{XdX}\alpha-1$ .
$\alpha$ singularity $\Gamma$ $\alpha$
$\mathbb{C}$ , $\alpha\in \mathbb{C}$ Riesz
$R_{\alpha}\in S(\mathbb{R})’$ . Riesz positivity .
1 $R_{\alpha}$ $\alpha\geq 0$
, 2 :
(i) $\alpha=0$ $R_{\alpha}$ $x=0$ Dirac \mbox{\boldmath $\delta$}- , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\mathcal{R}_{\alpha}=\{0\}$ .
(ii) $\alpha>0$ $\mathcal{R}_{\alpha}=\Gamma(\alpha)^{-11}Xd_{X}\alpha-+$ , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}R_{\alpha}=\overline{\{X>0\}}$.
$\mathbb{R}_{+}$ $\overline{\Omega}=\{0\}\cup\{x>0\}$ .
– .
vector $V$ $\Omega$ Lie $H\subset \mathrm{G}\mathrm{L}(V)^{\text{ }}.\text{ ^{ }}$
$\overline{\Omega}$
$2^{r}$
$\mathcal{O}_{\epsilon}$ (I $\Omega$ rank, $\epsilon\in\{0,1\}^{r}$ ) H-
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, $\Omega$ Riesz $R_{s}\in S(V)’$ ( $s\in \mathbb{C}^{r}$ . $\prime \mathcal{R}_{s}$ 8 )
positive $R_{s}$ $H$- $\mathcal{O}_{\epsilon}$ H-
. Riesz $\prime \mathcal{R}_{s}$ positive $s$ $—$
Gindikin [3] , $\Omega$ $—$ Lie
Wallach ([1, p. 288], [7]). $—$ $\Omega$
Gindikin-Wallach . Gindikin $—$ ,
$—$ .
$\epsilon\in\{0,1\}^{r}$ Riesz $R_{s}$ $\mathcal{O}_{\epsilon}$ $s$
$—(\epsilon)$ , $—(\epsilon)$ , Gindikin-Wallach $—$
$—(\epsilon)$ disjoint union $\mathrm{u}_{\mathcal{E}\in\{0},1\}^{r}---(\epsilon)$ . 1
2 , rank $r$





. $j$ . ,
tube – – . tube
Siegel – . Pyatetskii-Shapiro [5]
Siegel $j$ –
. tube $j$ tube $i$
, tube $i$
, .
$j$ , $\mathbb{R}$ Lie 9, $j^{2}=-\mathrm{i}\mathrm{d}_{9}$ $\mathrm{g}$ 1
$j$ $\omega\in 9^{*}$ (i), (ii) :
(i) $Y_{1},$ $Y_{2}\in \mathrm{g}$ $[Y_{1}, Y_{2}]+j[jY1, Y2]+j[Y_{1},jY2]-[jY_{1},jY_{2}]=0$ ,
(ii) $(Y_{1}|Y_{2})_{\omega}:=\omega([Y1,jY2])$ $\mathrm{g}$ j- .
(.|.) [ $\mathrm{g}$ , ] $\subset \mathrm{g}$ $\alpha$ , $r:=\dim a$ rank
. $a$ $\mathrm{g}$ , $a$ \sim “root ” .
$a$ $\alpha$
$9_{\alpha}:=$ { $Y\in 9;[C,$ $Y]=\alpha(C)Y$ for all $C\in a$ }
.
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1([5]). Tube $j$ $(\mathrm{g}, j, \omega)$
(i) $a$ $A_{1},$ $\ldots,$ $A_{r}$ ( $\{\alpha_{1},$ $\ldots,$ $\alpha_{r}$
.
$\}\subset a^{*}$ )
$\mathrm{g}$ : $9=V\oplus \mathfrak{h}$ ,
$\mathfrak{h}=a\oplus\sum_{\leq 1k<m\leq r}\Psi \mathrm{g}(\alpha_{m}-\alpha_{k})/2$
, (1)
$V= \sum_{k=1}^{f}\oplus.\oplus \mathrm{g}\alpha_{k}\sum_{1\leq k<m\leq r}\mathrm{g}(\alpha\oplus+m\alpha_{k})/2$ . (2)
(ii) $E_{k}:=-iA_{k}(k=1,2, \ldots, r)$ $\mathrm{g}_{\alpha_{k}}=\mathbb{R}E_{k}$ .
$[\mathrm{g}_{\alpha}, \mathrm{g}_{\beta}]\subset 9\alpha+\beta(\alpha, \beta\in a^{*})$ 1 $\mathrm{g}$
.
$[\mathfrak{h}, \mathfrak{h}]\subset \mathfrak{h}$ , $[\mathfrak{h}, V]\subset V$, [V, $V$] $=\{0\}$
, $\mathfrak{h}$ $\mathrm{g}$ , $\mathfrak{h}$ Lie $\exp \mathfrak{h}\text{ }.H$
$H$ $V$ . 1(ii) $E_{k}\in V$
$E_{1}+\cdots+E_{r}$ $E$ , $E$ $V$ $H$- $\Omega$ . $\Omega$ $j$
. .
$(\mathrm{g},j, \omega)$ . .. $\cdot$
2([5]). $\Omega\subset V$ open convex cone , $H$ $\Omega$
.
. .
Lie $\mathfrak{h}$ . (1) , Lie $H$
. $t_{kk}(1\leq k\leq r)$ $T_{mk}\in \mathrm{g}_{(\alpha_{m}-}\alpha_{k}$) $/2(1\leq k<m\leq r)$
$T_{kk}:=(2\log t_{kk})Ak(1\leq k\leq r),$ $L_{k}:= \sum_{m>k}\tau_{mk}(1\leq k\leq r-1)$ ,
$:=\exp T_{11}\exp L_{1}\exp T_{22}\ldots\exp L\exp T_{r}r-1r\in H$ (3)
.




$t_{kk}’’=t_{kk}t;kk$ $(1 \leq k\leq r)$ ,
$\tau_{mk}^{l;}$
. $=tmmT_{r}/ \sum_{<}nk^{+}[T\iota, T]\iota’k+t_{k}’k<lmn\mathrm{z}.kTmk$
$(1\leq k<m\leq r)$ .
1 $\exp\tau_{1}\cdot\exp T2=\exp[\mathrm{A}\mathrm{d}(\exp T_{1})\tau_{2}]\cdot\exp T1(\tau_{1},$ $\tau_{2}\in$
) . , $H$ $t$ #
$t_{kk},$ $T_{mk}$. (3) .
\S 2. $\overline{\Omega}$ .
$\Omega$ $H$ .




{diag $(\mathcal{E}1,$ $‘$ . . $,$ $\epsilon_{r});\epsilon_{k}=0,1$ } . 6 –
.
$x\in V$ (2) $\sum_{k=1}^{r}x_{k}kEk+\sum_{m>k}X_{mk}(x_{kk}\in \mathbb{R}, X_{mk}\in \mathrm{g}_{\langle\alpha_{m}+\mathrm{I}/2}\alpha k)$
. $V$ $E^{*}$ $\langle x, E^{*}\rangle$
.
$:= \sum_{k=1}^{r}Xkk$
. $T,$ $T’\in \mathfrak{h}$ $[T, [T^{l}, E]]\in V$ , $(T|T^{l}):=\langle[T, [\tau’, E]], E*\rangle/2$
$(\cdot|\cdot)$ $\mathfrak{h}$ . $2^{r}$ $\epsilon=(\epsilon_{1}, \ldots, \epsilon_{r})\in\{0,1\}^{r}$
$E_{\epsilon}:= \sum_{k=}^{r}1E_{k}\epsilon_{k}\in V$ , $E_{\epsilon}$ $V$ $H$- $\mathcal{O}_{\epsilon}$ .
$E_{(1,\ldots,1)}=E,$ $\mathcal{O}_{(1,\ldots,1)}=\Omega$ , - $E_{(0,\ldots,0)}=0,$ $\mathcal{O}_{(0,\ldots,0)}=\{0\}$ . $E_{\epsilon}$
$H$ .
4. $\mathcal{O}_{\epsilon}(\in\in\{0,1\}^{r})$ $x=t\cdot E_{\epsilon}(t\in H)$ $t_{kk}$ , $T_{mk}$
:
$xkk= \mathcal{E}k(t_{k}k)^{2}+\sum_{i<k}\xi_{i}||\tau_{k}i||2$
$(1\leq k\leq r)$ ,
$X_{mk}= \epsilon ktkk[TE]mk,k+\sum_{i<k}\epsilon_{i}[\tau_{mi}, [T_{ki}, E_{i}]]$ $(1 \leq k<m\leq r)$ .
Remark. $V$ $\sum x_{kk}E_{k}+\sum_{m>k}X_{mk}$
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, 4 :$=$.5 6 .3 4 Vinberg [8]
. Jordan [1, Chapter VI]
.
$\pi_{\epsilon}$ : $Harrow H$
$\vdasharrow$ (4)
, $\pi_{\epsilon}(H)\subset H$ $H(o_{\mathcal{E}})$ . - $\pi_{\epsilon}$
, $H(\mathcal{O}_{\epsilon})$ $H$ 3(ii) . $H(\mathcal{O}_{\epsilon})$
$\sum_{\epsilon_{i}=}^{\oplus}1\mathbb{R}A_{i}\oplus\sum_{\epsilon_{i}1}^{\bigoplus_{=}},k>i\mathrm{g}(\alpha k^{-}\alpha..i)/2\subset$ Lie .
5. (i) $t\in H$ $E_{\epsilon}=\pi_{\mathcal{E}}(t)\cdot E_{\epsilon}$ .
(ii) $H(\mathcal{O}_{\mathcal{E}})$ $H$- $\mathcal{O}_{\epsilon}$ .
, 1 $\overline{\Omega}$
.
6. $\Omega$ $\overline{\Omega}=\mathrm{u}\epsilon\in\{0,1\}^{\mathrm{r}}\mathcal{O}_{\epsilon}$ H- .
\S 3. $\Gamma$ Riesz .
$\mathcal{O}_{\epsilon}$ $H$- $\Gamma$
, positive Riesz . Riesz
Laplace .
$s–(s_{!}, \ldots, s_{r})\in \mathbb{C}^{r}$ $H$ 1 $\chi_{s}$ $\chi_{s}(t)$ $:=$
$(t_{11})^{2_{S_{1}}}\ldots(t_{rr})^{2s}’(t\in H)$ . $\epsilon\in\{0,1\}^{r},$ $s\in \mathbb{C},$ $t\in H$
$\pi_{\epsilon}$ (4) $\chi_{s}(\pi_{\epsilon}(t))=\chi_{\epsilon\cdot s}(t)$ ( $\epsilon\cdot s:=(\epsilon_{1}s_{1},$ $\ldots,$ $\epsilon_{r}S_{r})$ ) .
$C(\epsilon):=\{s\in \mathbb{C}^{r} ; \epsilon\cdot s=S\}$ $\chi_{s}(t)=\chi_{s}(\pi_{\epsilon}(t))(s\in C(\epsilon), t\in H)$




$\Delta_{6}^{\epsilon}.(t\cdot x)=x_{s}(t)\Delta_{s}\mathcal{E}(X)\cdot(t\in H, x\in \mathcal{O}_{\epsilon})$ . (5)
5(ii) orbit map $H(\mathcal{O}_{\epsilon})\ni t-+t\cdot E_{\epsilon}\in \mathcal{O}_{\epsilon}$ ,
$H(\mathcal{O}_{\epsilon})$ Haar $\mu_{\epsilon}$ . 3(ii)
$H(\mathcal{O}_{\epsilon})$ Haar , $\mu_{\epsilon}$
$\mathcal{O}_{\epsilon}$ $H(\mathcal{O},)$ - :
$d \mu_{\epsilon}(t\cdot E_{\mathcal{E}}):=\prod_{\mathcal{E}_{i}=1}(t_{ii})^{-}p_{i()-1}\epsilon dt_{i}i\prod_{k\epsilon i=1,>i}dT_{k}i$
$(t\in H(\mathcal{O}_{\epsilon}))$ , (6)
$i=1,2,$ $\ldots,$ $r$
$p_{i}( \in):=\sum_{h<i}\mathit{6}_{h}\dim \mathrm{g}(\alpha_{i}-\alpha_{h})/2$
, $dT_{ki}$ $\mathrm{g}_{(\alpha_{k}-\alpha_{i})}/2$ $(\cdot|\cdot)$ Euclid . $\mu_{\epsilon}$





$\Gamma_{\mathcal{O}_{\epsilon}}(s)$ $:= \int_{\mathcal{O}_{\epsilon}}e^{-\langle x}.\triangle_{s}E*\rangle\epsilon(X)d\mu\epsilon(x)$ $(s\in C(_{\mathcal{E}}))$ (8)
.
7. (8) $s\in C(\epsilon)$
$\Re_{S_{i}>p_{i}(_{\mathcal{E})}}/2$ (if $\epsilon_{i}=1$ ) (9)
,
$\Gamma_{\mathcal{O}_{\epsilon}}(_{S)}=2^{-|\epsilon|}\pi^{1p(}\prod_{\epsilon}\epsilon)|/2i=1\Gamma(s_{i}-\frac{p_{i}(\epsilon)}{2})$ ,
$| \epsilon|:=\sum_{i1}^{r}=\mathit{6}_{i},$ $|p( \mathit{6})|:=\sum_{i=\mathrm{i}}^{r}Pi(\epsilon)$ .
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. 5(ii) $\triangle_{s}^{\epsilon}$ $\mu_{\mathcal{E}}$ $x=tarrow E_{\epsilon}(t\in H(\mathcal{O}_{\epsilon}))$
$\Gamma_{\mathcal{O}_{\epsilon}}(s)=\int_{H()}\mathit{0}_{\epsilon}\prod e^{-\langle,E^{*}\rangle}(t_{ii})^{2}s_{\dot{\mathrm{t}}}-p_{i}(\epsilon)-1$ dtii$\prod_{i}t\cdot E\epsilon dT_{k}\epsilon_{i}=1$
$\epsilon_{i}=1\backslash k>i$
.
4 $\langle t\cdot E_{\epsilon}, E^{*}\rangle=\sum \mathcal{E}_{i}=1(tii)^{2}+\sum_{\epsilon_{i}1,k>i}=||T_{ki}||^{2}$
$\Gamma_{\mathcal{O}_{\epsilon}}(_{S)}=\prod_{\epsilon_{i}=1}\int_{0}^{\infty}e^{-(}tii)^{2}(tii)^{2_{S}\langle)1}i-p_{i}\mathcal{E}-$ dtii $\prod_{>\epsilon_{i}=1,k\dot{?}}$ $\int_{\mathrm{g}_{(\alpha_{k^{-}}}}e^{-1}d|T_{ki}||2\tau\alpha i$
)$/2ki$
$= \prod_{k\epsilon_{i}=1.>i}\pi^{(1}\alpha k-\alpha i)//2)\dim \mathrm{g}_{(}2\prod_{i\epsilon=1}\frac{1}{2}\int_{0}^{\infty}e^{-u}u^{s}-21di^{-}p_{i(}\epsilon)/u$.
$\Gamma$ .
7 Gindikin [2, Theorem 2.1] $\epsilon=1(:=(1, \ldots, 1))$
. $H$- $\mathcal{O}_{\epsilon}$ $H$- $\Delta_{s}^{\epsilon}d\mu_{\epsilon}(s\in C(\epsilon))$
, (5) (7)
$\triangle_{S}^{\epsilon}(t\cdot x)d\mu\epsilon(t\cdot X)=xs+(1-\mathcal{E})\cdot p(\epsilon)/2(t)\cdot\triangle^{\epsilon}s(x)d\mu_{\epsilon}(x)$ $(t\in H, x\in V)$ (10)
. $\epsilon\in\{0,1\}^{r}$ $s=\epsilon\cdot s+(1-\xi)\cdot p(\mathit{6})/2$ ,
$\epsilon\cdot s\in C(\epsilon)$ (9) $s$ $—\mathbb{C}(\epsilon)$ , 7 (10)







$C(1)=\mathbb{C}^{r}$ $s\in \mathbb{C}^{r}$ $\triangle_{s}$ .
8([2, Theorem 3.1]). Vector $V$ $\phi$ $s\in---\mathbb{C}(1)$ ,
$\Re_{S_{i}}>pi(1)/2=\sum_{h<i}\dim 9_{\{\alpha_{i}-}\alpha h)/2/2(i=1, \ldots, r)$ $s$




8 $s\in \mathbb{C}^{r}$ $V$ $\mathcal{R}_{s}$ .
$\Omega$ Riesz . $\mathcal{R}_{s}$ support $\overline{\Omega}$
.
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9. (i) Riesz $\mathcal{R}_{s}$ $H$ :
$\langle \mathcal{R}_{S}, \phi \mathrm{o}t^{-1}\rangle=\chi_{S}(t)\langle \mathcal{R}_{S}, \emptyset\rangle$ $(t\in H, \phi\in S(V))$ .
(ii) $t\in H$ $t^{*}E^{*}:=E^{*}\mathrm{o}t\in V^{*}$
$\langle R_{s}, e^{-\langle x}’\rangle t*E*\rangle=\chi_{S}(t^{-1})$ $(s\in \mathbb{C}^{r})$ .
(iii) $\epsilon\in\{0,1\}^{r}$ $s\in---$ $(\epsilon)$ $\prime \mathcal{R}_{s}$ $\mathcal{O}_{\epsilon}$
$\Gamma_{\mathcal{O}_{\epsilon}}(\epsilon\cdot S)^{-1}\triangle_{\epsilon}\epsilon.d\mu s\epsilon$ .
. (i) $s\in---\mathbb{C}(1)$ (12) (10) , $s\in \mathbb{C}^{r}$
.
(ii) (i) $s\in---\mathbb{C}(1)$ (12) (11) , $s\in \mathbb{C}^{r}$
.
(iii) $t\in H$ (11)
$\frac{1}{\Gamma_{\mathcal{O}_{\epsilon}}(\mathit{6}\cdot s)}\int_{\mathcal{O}}e-\langle x,t^{*}E^{*}\rangle\Delta_{\mathit{6}\cdot s}^{\epsilon}(_{X})d\mu\in(\mathcal{E}X)=\chi_{S}(t^{-})1$ .
$\{t^{*}E^{*} ; t\in H\}$ $V^{*}$ (cf. [8, Proposition 9]), Laplace
– (ii) (iii) .
$\epsilon\in\{0,1\}^{r}$ $—(\epsilon):=\mathbb{R}^{r}$ $(\epsilon)$
$—(\epsilon)=$ { $s\in \mathbb{R}^{r}$ ; $s_{i}>p_{i}(\epsilon)/2$ (if $\epsilon_{i}=1)$ , $s_{i}=p_{i}(\epsilon)/2$ (if $\epsilon_{i}=0)$ }.
9(iii) $s\in---(\epsilon)$ Riesz $\mathcal{R}_{s}$ $O_{\epsilon}$ ,
positive Riesz .
.
10. $\Omega$ Gindikin-Wallach $—$ $—=\mathrm{u}_{\mathcal{E}\in\{1\}^{\mathrm{r}}}0,---(\mathcal{E})$
. $\mathcal{R}_{s}$ positive $s$ $–(-\epsilon)$
, $s\in---(\in)$ $\mathcal{R}_{s}$ $H$- $\mathcal{O}_{\epsilon}$ $H$- $\Gamma_{\mathcal{O}_{\mathit{5}}}$ $(\epsilon\cdot s)^{-1}\Delta^{\mathcal{E}}.d6S\mu\epsilon$
.
, $s\in \mathbb{R}^{r}$ $s$ $—$ , $s\in---$
$s\in---(\epsilon)$ . $\mathrm{g}_{\langle\alpha_{k}}\alpha_{m}-$) $/2(1\leq k<$
$m\leq r)$ $n_{mk}$ . ,.
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11. $s\in \mathbb{R}^{r}$ $\sigma^{[1]},$ $\sigma^{[2}$], $\ldots,$ $\sigma[r]\in \mathbb{R}^{r}$ $\sigma^{[1]}:=s$ ,
$k=1,$ . . . , $r-1$
$\sigma^{[k+1]}:=\{$
$\sigma^{[k]}-\cdot(\mathrm{o}, \ldots, 0, n_{k+1}.,k/2, \ldots, nrk/2)$ $(\sigma_{k}^{[k]}>0)$ ,
$\sigma^{[k]}$ $(\sigma_{k}^{[k]}=0)$ ,




$\epsilon_{k}:=1$ (if $\sigma_{k}^{[k]}>0$ ), $\epsilon_{k}:=0$ (if $\sigma_{k}^{[k]}=0$ ).
$\epsilon=(\mathit{6}_{1}, \ldots, \mathit{6}_{r})\in\{0,1\}^{r}$ $s$ $—(\epsilon)$ .
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